[Antisense nucleic acid therapy of influenza virus].
We have demonstrated that Antisense phosphodiester (ODNs) and phosphorothioate oligonucleotides (S-ODNs) inhibit CAT (chloramphenicol acetyltransferase) protein expression in the clone 76 cell line, which is a derivative of the murine C127 cell line. This cell line expresses the influenza virus RNA polymerase and nucleoprotein (NP) genes in response to treatment with dexamethasone. Phosphodiester, phosphorothioate, and liposomally encapsulated oligonucleotides with four target sites (PB1, PB2, PA, and NP) were synthesized and tested for inhibitory effects by a CAT-ELISA assay using the clone 76 cell line. The liposomally encapsulated ODNs and S-ODNs complementary to the sites of the PB2-AUG and PA-AUG initiation codons showed highly inhibitory effects. On the other hand, the inhibitory effect of the S-ODNs targeted to PB1 was considerably decreased in comparison with the other three target sites. Liposome encapsulation afforded oligomer protection in serum-containing medium and substantially improved cellular accumulation. The liposomally encapsulated oligonucleotides exhibited higher inhibitory activity than the free oligonucleotides. Liposomal preparations of oligonucleotides facilitate release from endocytic vesicles, and thus, cytoplasmic and nuclear localization are observed following cell treatment. The activities of the unmodified oligonucleotides are effectively enhanced by using the liposomal carrier. In the observation of the endocapsulated antisense phosphodiester oligonucleotide, FITC-ODN-PB2-as treated clone 76 cells by a confocal laser scanning microscope, diffuse fluorescence was apparently observed in the cytoplasm. Interestingly, the endocapsulated antisense phosphorothioate oligonucleotide, FITC-S-ODN-PB2-as accumulated in the nuclear region of clone 76 cells. However, weak fluorescence was observed on the endosomes and in the cytoplasmes of the free antisense phosphorothioate oligonucleotides treated clone 76 cells.